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(54) TREATMENT OF SELENIUM-CONTAINING WATER TO BE TREATED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively and 

quantitatively remove hexad selenium from water to be 
treated without requiring an addition of a medicine by 
housing conductive particulates carrying a platinum 
group metal into a cathode chamber, forming a fluidized 
bed, supplying the water to be treated which contains 
the hexad selenium therein and effecting electrolysis. 
SOLUTION: A bar-shaped anode 3 segmented by 
insulative acid resistant cloth 5 having micropores is 
arranged at the center of a cylindrical electrolytic cell 
body 1 and meshed cathodes 6 are disposed along the 
inside walls. The conductive particulates 7 formed by 
depositing about 0.3 to 0.6 wt% platinum group metal, 
such as palladium on active carbon particles are housed 
into the cathode chamber to constitute the fluidized bed 
type electrolytic cell. A waste liquid 11 contg. the hexad 
selenium stored in a tank 10 is adjusted preferably to a 
pH 0.5 to 3.0 is supplied from an introducing port 2 at 
the center of the bottom into the cathode chamber by a 

pump 12 to fluidize the particles 7. The anode 3 and the cathode 6 are energized from a power 
source in this state. As a result, the hexad selenium described above is electrolytically reduced 
to metal selenium or insoluble selenium compd. and is substantially removed. 
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f.zmmm(Dimmmi,z i xii2mLcr)Q^m-^mi:tm 

B>rlB 6 fl-fe 1/ y S: jfTc L^E-fe yX{i^i§tt-fe i- yit 
[ a^JS 3 ] S^aaTKcO p H3&«0. 5 ~3. 0 T'$) ^ if 5S 

[i««iH4 ] m^zx ^mms.Rx/mmmzmm^ri 
fzmmmcomm^mz i x{i 2 jiLhcoa^;^^«&jm 
Ltzmmmm^m-L. mmm^zem-^vy^^^ 

[000 1] 
[0002] 

im^tmm^iojssm: ^vy ( s e > ji^c 

•r-l.^jRiS«^cO«?Sft't. Se03 2- (4m-t]yy) 
CD^ :^y<7)mmT-k^^tl. ZCOmiZtSeO^ 2- (6 

•fe y (iSfStt'T- 6 fl-fe t ^IT ^JS'^'CT) 6 
T'^ftfLj^Wi-r S i h{i^^±ft$tL:5:V\ ffia4fif 
■^^A-^y (SeOj 2-) (CpH3-5-C-Fe2-Sr)^Jn 

LS4«-fepy-f7j-yt:j;0c:«Fe2-^S-fl:L, 
|.^ttcJ:04fiiii-feP y cOStc 2: (SjI L T 

xmm'^ti>ti(^Am'^\^y<n'^^mihtix\^^ iWA 

^48- 30558 ^i^fg) , Li)^LZcr)imkm7t'&.(0M^^ 

em-^i^yizimrnx'^-r. em'^vy(r)m^\z\mM 

t^t:>x ^^\^mm^^mLxi$.bm'^]y y^^w.'^iyy 
x{f^-m'&.co^\yyit'^mi,zwti,xmmth:fjmm 

?)-(=ixX^^i>. 

[ 0 0 0 3 J mt\^:mi^5 -mc5 -^^fgicji. Am 

■fe v- yti^ALti-nmx'Wsi^x'^ h coizm l , em-tuy 
a. ^mmmtpx-^ti'kmTtm^mm L^{mi^^«^: 
uytLxmtii^-tp>ti^\^zbmm^ii. wizz<7) 



^miztmmAmRvem-tuy^ :fybRmLxm^ 

^m^^i^-t^^t^mmm<^^zm\ii. 2mx'mm 
^]yy-! ^yi^^i-^i^mtm^^tix^^^. ^tjjR 

79286 ^&m) . ti]^L^j:i]<^Ztl^^Jjmit2Xm 

'ii^si: im<om}tmmizmmmm^'jb^t-t^f.z 
[0004] -fei^y-f :^y^is:^'rhmm^mmmzm 

"ittfzMzm&mz^'yy r A he^X(i«m*!!)«5r^ 

^^hzbizm-ti3mii^j:\'\ mizmmttx'^m^j: 

(semipermeable membranes) Srffiffl ^fisM 

-^¥^m6m-^^(r>mizmi:mm^^xmmmT- 2 

W y -< :t >- S: K-fL t ^ffiMT- 4 ffiJtV 6 fficT) -fel^ 

fmi)mm^m& Lxn^^mm-^ ztiz^j:*).-^ 

Wkcoumt,^h±\^^yi-i'y:^t^'Z^^ztj:*). Ht^m 

imi^mT&m^m&^-ti>tz»>^zx 0KLhcoE:»3S:s 

t^hh. -^^zza^wmmmmzy^v r A 

^vyt^mMMz^m^^vyizWit-^ixh \ tv^3fBtK 
;6^^)ScO^^T\ 6ffi-fe^y(50l5im8i»jK^«li^fr*5^Bfl 
Tlll^tCi:'<^5gJg6fl|-feWy**Ji7C$tL§*>{JBB^>*HC 

L/tlilg««»«T- 6 fii-fc: 1^ y<nmf^mf-fz hZh. 

[0005] 

[0006] 

^wm. mm.^zx^mmmfmm'i.zmm^iitz% 

mmcotmmmz i xti 2 Jii±sos#j^^j«&ffl» l^c 

6ffll-irlxy€:#fi-r-S,tS*!ra*S:tt#&L'Cm«fL. mlB 
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em-bu y^MTt L^is-fe u yxit^m^-^ yit-^ 
b-r^ ^ t ^mmb^^-^uy-k^mmm7i<.cr,mi.-jj 

m<^smmm^z i xii2a±co$i^m^miis.^ifzm 
wmm^iSLmb. wmmmiz6m-k]^y^-^^-t&ieL 

[00 07] vxf^wn^mm^zmm-f^. ^%^n-^m 

'f-x\iwmcr)'m%u^. m^zmMnn^x^t^mmm 

<^(c^t, m'^m^&^m±mm<^mmi.zx^-m\Mi^ 
^mtmt^tih. t(:ii^%m>,tJA^^pi^imx:-co-^vy 

htK pHi.o WTS.(r)^mnmmx'^t^±m±miim 
L^j:<xi>em-<zuycr,m7mMi«i^-r:h^. 

±^<^mmzX *) 6filf-feW-y*isi75§nS<7){4Jl^«0« 

m^^xiiMTt^tii^z < V ^ 6 fli-t ycoimK^^&^m 

tzib. mm\tmmmxim±m±mcDim(o^^\^mm 
mii^x'iim7c^tnz<\,^6m-b\yytf^4m-^uy^m: 

^js-t u y^zmit ^tiihcox'hht mmv^ i. . 

^immzLxfi<b-2m-tuyi,mmmit^miz4m 
x^iim^zmt^ti. ^^m^zx^^m^f^uyizMTt^ 
tixmuv^^<ox\ ^mmz-^xcommco-tuy-^:^ 

yt:mm.X't'?>ztiz^^. 

[0008] :^^m^zmm-i-^mmtmt txit. mm 

fflo. mmmff^^z^m^tifzmm^m^i^izTifi-^m 
>>myii^mi^Lxm.m^-±6tK mmitm&immmf^ 
tcjR^ LXT:ffi)- ^^mmmyii^m^^^ lt t meMtiaow^ 

(o^mmzm^^ti^ ^^m^mmt i^cox o t^^m 

mm L tzmmt>z^'\^mm- ^imtrnfLxmn^^h 
zt-bmtLw x'im-fh^vyA^ymTmmmm 
x-nMm^&^m^mit-^^mmt LxwrnL^'^mi 
'mm^zmm^±m^m:mnsmhxi:>^\.^. z<Dm 
^zimm^'o^m'^>mfm&hm'\-i<zx -yx\iumx'^ 
htK mtmm'^mmm.x'hhbmmi^i.if'^^^^tz 
ib. mm ttimmmxiimmmimm^^ z t ti^nt t 



\\ &^m^mw(r>immimm-tK^mwi^(7)'tuy 

■1 yfycommi^zh^^-t^^K mmmi^ikgizMLX3 
-6st^^zttimtL^\ 3 s^mxh^tmmm 
X- em-^u yc7)M7tAmz o 6 § ^mt h 

zti,zti:h. teio-^ivymK.cnfzisbconM'^W^'th 

«^^tt*^^RT■rs z t ^(oi^^izimizmm 

mit^mmmt LxmmLwms^m.n'Fmm^zmm& 
^m^m^wtimLxM^Lx ti^w 

[0009] xz<^mmimiimzmmmziR^-t^fz 
ftT-:5r<, mi^-t^-tuy^ ^yis^mmmcom^Tii 

izX'0^^-^t?>Zbtimtt< . zcntmm^rrh^^j: 

^^m&mm.mmmximm^Tim^ 6«-b^yco3i7c 
^zxmmmwmT't^. imm^mz^^i^mi 
MieTCJi7j< i mmmi^coTi^t' ^mit^vxffozbt^ 
«tHRWT'*s*«. mimimm<r)m<7>^mx''^^x 
zff:'^^im<7:>mmmmmx'm^ti. zcr)mmm 
amMmi^x-m) tx ^^^^(7)m^mcr>fmmi^ 
(mmm) c7)^$*»a>. n±mRX'^m^tLtiisn^ 
i:miBi^^tzmin±m^^X'm 
Lfzm^B'!^mx-^Lfzh<7:>xh h . mnc^mmmmm 
x'mmm^-^% 'kmthbi)^^j:^mL\ ^mtm^^zh 
0. ^mx'i>mm»<r>±mm°/jm.b'rhzbifin 
^u^tiK zc?^±m.m.imtx'm}^^hzumL^ 
;t ^ V \ um^mo%m& t xwimmsx-^i-^ v ym. 
immz±% t^v^j&i, yi%\zm-hbmz 

h I. . j^fli^*^' 1 %^mxh h b ^W£msim^ t^ixt^ 

V -^fzisb . ^WfiX\tW)Wm<ryYm.m.^ l%b-thZbii^ 

M* ^wRx^mmthM{i!(&m.\!^<mmfm. 

hcox-hK). mmmcomm^i^i'^mmmmxhtiii 
m'mi>zmmii^j:\'\ %->x^m^j:m^^mmx-^ . @ 
mt'oco'\:-Mit^Kc< . m<<z^mm7H^^ETm^-r^'^ 
m^^j:^^fzi^. A^mco^yrx-mmmAimm^x^ i . 
[0010] mcomM^mrAcr)^ o tts^-rs z b 

* mmmcOpH : 0.5 -5.0 . *>^1.5 

o 

® «SE«: 11-20 AAgb-Mtt^^ (iJlT r-vS14 

«j ^^B&) , mzisAA^gbmmk^him'f-iim 

I) beads S:^-^) „ 
pHtcWtT{iimc^lH4i:-rSfc. -2«c7)-fe^ 

y-^:^ ycom^t^m ^hzbti^t:>^v ymt^-^mzmm 
m^mi-tbbuzem-^vy^ :^y<7^mjti:,^m-f 
xmMi,m^^\i}^m7mmm±.-fh zbi,rm. 
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W^^}Mb't^Zttim^L<. TR8(3MLTti4A 
frlBT|58ffi(i4A/kgbSjKt-r-l.it*i»iH<\ 

[00 11] c:coJ:o^*fr-C'-feU-y^:t>-#ic6tt-fe 

/y h/w*}st=ffiT-c-§. mm^n-co^X'^iz^n-i: 
mA^%w,±nmm\z'^ofziib. 'm\mf\ii^-m 

< cOtticS: W-ri. ^ao-fe U- y ^ :t ^ CO^T 

mm. ^^^<r)m0n<z±tLxmm^ti. ^\^>4 
mm'^ti^h<7y^imx-h Kimmm^mmxhi-tuy^ 

mm^tixmnmmfi^ti. m^mm 3 {iTffl 
timMimmmyiimAa2i&imzm-ti tth^z. 
mmt Lxmm-t&^comwmsx'iittix^^i.. m 
MmmMcommw 1 ^^i^inm^mmcomuzimmmcr) 
^ >y A 6 $ n . mmm e t mtmrn^ 5 

[0013] mim^mm 3 1 ¥\nmm. e t 
Q^z^m^fi. mmmai^zx'onmi^zm.m^tihiioi^z 
=5:-5Tv^^« mdxmA^zitmmmiU9ifiwm.^fi 

i^BXffi □ 9 {±fl:^tc^*»^x. «*^"MJlfSlTS:^ >- ^ 10 

ic» L . wie«)8«*<!is 1 x'ms.^ixi-zm.^Wk 0 



^ y^\(m^:^\V,imm^y7°\2<m:h\,zi: ^y^)V 
^-13S.U=-»fifiitl4Sr^LT BufEWi^K^AP 2 (c« 

fiii^ 7 &iri«)«.«tcifen^-ri> 1 1 1> \>zmtmm&'^ i \z 

yffmit § fix >• h L T vSttM4^ 7 

L/^ 0 s> I. V AmM b txmmm^i¥ i i^tctfc«-r 

^co^\yy-(^ybmmMm'^mcomnmmii^\^±Lx 
tm^m.mrsx't y ^ ;t y^icitTc^nic < v 6 fli-fe 
u y>{ ityiMi^^ V y\zmjt^ tiTW aj L«ii«M**» 
t^wi^^fihfc^. wmmxiU9-h-^^\t^vy'tm. 
^iy^h h V ■^\tmu.mz^ v ym&if'^u x-h ^ mm. 

[0014] 

immm] mz^mmzj:6-tuy-! ^y^^^-t&i& 
mm7iit>^co-b:uy\siucr>mmm^mm'r^^K 

[0015] 

tjS^L^^*6*i u -y b;Kc«inL60'CT'i i^nisdt 

#t-CJSWL;^c (^^°7j^■^i:^i:t•r3g/y 'yh;!^) , 

^ mt^m-mm t:>5r i> * -c- 2 ~ 4 ii#ra«ca l ^c, ei^r 

6g/kgb) . HSlOcin, ft§20cra 

<oRmiss€rigat. 'p^izim^commfsizm-vf:: 
APSristt. ^\-^m^fy:^^zm^uz^mm7iiiy 

^ f\^^-t:mttzW:. 4iyyizXmif^i-^XoizV. 

tam^hM D m Lrznmm^<D!>&mmimM^&:S'yi^ 
izmm^'tfz. 

[0016] mmmmmf^^zj-^yi^^A^un^-ttiiPS 

tmrnm^iicommzx K)mmmimuLX2o%mmzm 
Jt t ^ , ««ra*^<o em-^\^y^^ ywmt\fm/ u 

•yh;l^, pHJil.O tL. Mi27-34'Cl~«H#L^*^' 

§-ti-^r*>'^>. 6l^ra«)^SrJ8iB!t^c, 18^. 36^, 55 
^\ 73:Jj\ 2B^fPamy''4B#PBligii§f*tcm»»tf05!&H|?SIR 

aiPtiisv^T. u.mmm.^<n'tvy^:^y'i&^im'&L 

tzkZ^. -enmi4. 13. 12. 10. 6. StX<l«g/ 

U-yh/PT-^o/Co St=2BtP^«)»&tt«SL^C*>\ ^U- 
y^^-yiH-Siilmg/y -y h;l-*}||{c«Ht$ixTV^;t. 
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3.0 , ?S?aSr23~4rC. i^'^^Afii^iSrlZg/kgb, 
«8SfflS:18.0A/kgb (mjEftiSlB.BVt^o/i) tUz 

^ t mHim^i^ 1 1 m-^f^Tm^myH'i'co-t uy^ 
■< :^y^mt 1 mg/ 'J -y T'lKT mmm i 

[00 19] 

^tS-tt-r. ttfSS: 11.0 A/kgb i: L/C 1 coai^JSJKt 
7|<(^-feU'y?||JSSri5nig/u V t/c^i tmi'Hi^Sfe 
^2py-<^>1iJK«i:8ii«/y yh/K 6^|5|^m«4 

C0020] 

CIIM^4 ] ^ 1 tc^^aO . ^*t0!l2<^^N-9>'''>Aia 

»ai2g/kgb5r^^<7)6.0 g/kgbt L7t fcmWiUM 
^j2i:l|«W(C|5l-^#-C-«M&ffo/c.>:^^ (*1(C 



2 so 1 mg/ U -y h;l/tc« LT 2 mg/ U 'y h;kT$) 0 , 
[0021] 

[ mmm 5] mi iz^r^-tm 0 , mmm4 j; d i ffiv ^maiE 
(ii.oA/kgb) i:L/i>itJi«'hj±, mmm4tm-^n 

mm4X'0M\'^i2sa/4v&yv -y h^^fSboi^c*^, +^ 

^■fe y >f 3j- ymH^m^^fit: . 
[0022] 

[##CT 1 ] « 1 »5 , SlJiffiCT 5 J; 0 hm^ziS.\^ 

m^i (3.0 A/kgb) LTt.rtmj'Ki. mmm5tm- 
^x-mm^n^fzbz^ mmmAi<7)mi-^:uy-( ^ 

ymmm&wg/v hJix-hKi . «ffffl{43.7 vt^s:-^ 

s 6BtPaSSaf*0^:k>--<:5ryillJg{416iiig/'J y h 

/i^-cfco. mwm^-kii^y^ yi-ywm.<r>m-imzh^d: 

[0023] 

[##(?|J2 ] m. 1 . ##01J 1 i. 0 t^N-^i^"'^ 

< Ltz ( 2fgc7)12gAgb) C fcW^'Hi 

(fl:Efa«44.6 vt'Sr-^/L') . ##Mi fciBi-^ft^fm 
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coo 24] 

[JrtlSCTl ] «?5Efi^##M2i:IiIt3.0 A/kgbt L, 

#C^l2t{J(2'Plt"e^o;t, 
coo 2 5] 

cm^j2] m^fim^mmmi. s&txstRitii.oA 

-otztz.^ ms.m.m2.&v t^j:->t:) , -kuymmco 
ummmm i t^-ra o imm 1 1 {jjj-IpI t t\ 4 m 

V >y h/l-T'^i-^/c, i:t«J0"J 1 at/'2*>^ P H3.0 m±r 
coo 26] 

limms ] i^''>i:.a3t»^ii^«»gffi*iiifi0ij4 1 
mte s/kgbRx/iBA/ksbt mimer>mmmt:i% 

4i:|Bl-*f+-r-«M&fto/ih>I'5 {wm-t]yy-^ yfy 
«;K<il6iiig/U -y 0 , «i±ffi{il5.2Vt=5r-5 

tz) . ■^V'ywm<r>im^itiimiz^^m*)mikm4 



i^MilT&VHmg/U -y h/l^T'J) D . vStt^^OPM^ 
C0027] 

m (i6A/kgb) i^^fmm^-^fzztitmmstm-^ 

f^'Cmmt:^'yt:bZ^ {mi-tuy-( :^ymmiin<ag 

m**>l%*jl (HKW^Srlil^fl^) -C-J)l>i:^N°vi>'> 
C0028] 

c^<5ii6 ~8 ] p H . y-^y 'j'^-uimms.v'mmmi: 

-^tC«»L, «»SfflS:||ifi^j6 (S.OA/kgb) . mm 
mi (ll.OA/kgb) S.t^S|]5f|^j8 (18.0A/kgb) b)mz 

trW^Uzt:!^. mmm2izJ^-tm*)X'h'ofz. -b 

uy-(^ym&^nmsyv -v V)VMn<<zm-htX'i,zm 
Ltzi^^it^ix^'tiimm {mmme) . 6b$^ (lus 
fiai7) at^2i^ (mms)X'h*). mm.mim\^i 
b-'tuy-t :tymmm^x'mz:^zbmHtz. 
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C^2] 
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[0030] 

^(Cf*«fL, vgttMc7)lgJ)l|*&^Mfi^j9 (10%. jsjfe^tta 

Rt/emm immmn) tS)0. BuieP8i*{±io~2o% 

[00 3 1 ] 

mm-i) tLfzztmmmmma (phi.o ) tmm 



Lfzmminmt 3 b#Pb1t-* d ^sg^j 3 ct) 2 d 

{iB#P^SrgfCV^|,*i. pH*S3-C'J>l>||)iifeW2~5J; 
[0032] 

r;M*S:-^ (PHI.O . «-SiEfil8.0A/kgb. Pfll*10 

4B#p^ immu) . 3ii#p^ (nsfi^jis) , 3Btra (n 
. Bi^ia {mmmm mf^An^ (mm\&) 



(8) 



11-158681 



[00 33] 

\mWm\ PHI.O . mSKmo A/kgt. n=yi?^J^ 
[0034] 

[J:b«^J5 ] 'J'^Aimmi 0 g/kgbt Lfci 

mWm^t^5.4 Ahr/'J -y h^WC^-^T ij-feU>^-f :Jl■>' 
^ y ^ y ^**^'*Bc: ^ c: t ^^fijo tz. 

[00 3 5] 

y^^mtx-MTiiLxmiiiLm'm^m^-t^b^^d^ 

Lx^<^mizh^mmi)>^ t v^prajs^**^-?^:, 

itmjm'^^'^j:^f¥x- em-^i^y^^ycom^i^ndz 
b ^mm^tix ^ ^fcizhfi^-A^ib ib-f. xmmzmm^m 

[0036] mWS^*»^a7i:flfeff-C-jl7C^je^lllfi 



mmmmmmx\ 6m't\^y^:^^-rimmm7i(.^>>m 
-ttzbi^zx'oem-^iyy^mTt t^s-t u yxfi^^^ 

V^pH^O*0pH*«0.5 ~3.0 (it*3S3) T'<7)6 

(fC4;«MWtc6ffl6-t^ySrt)Ttll§it^n^<^^. ffl 
L P Hi.o #iST-{ifi^]K#ll<^fflJt3&*'5r< XiiSm-b 

V y(mui-^mxty h . t;:nmtm±m±mmb lx 

[0037] 6flHr^yAiS7C-C#'i)C:t{±4fiBatX2 

m'^vyhmTtLx^n^^^hnh^LbiisML. mz 

mmt)^'&X'h 1. 1 - 2 WcO-b :y 2 ftXfi 4 
^{zmi\L^tlhfz>^. -2, 2. 4&{/6mcO±X(0-t 

]yyA^yi^^mzXOmmX'th::biz^j:i>. 

mLxmttt^zbiiX'^?, m^4) . :i<7):tjmx' 
hmm^zit^wjm'^t-^j:^f¥x^mB:< . ^^-^rn^rm 
mi±t^-t^zb^^<. 6m-tV'y^:M7tX'^. 

[iaiiOjS*=5rlttBJ] 

mi] ^wm-^^uyis^mm^mmmmmmir) 
[02] mmmi9RVimm e izmf^^mm^bm 

[«=-i-^7)ijiBj] 

1 • • • 2 • • • ^?g#AP 3 • • • ^ 

4^Rlffi 4 • • • ^« 

5 • ■ • WBl^tJ 6 • ■ ■ 7 • • • vStt^ 8 ■ 

• mill 9 - • -sfflESxabP lo- • mmmm^y 

9 11 • • 18=®* 12 • • • SSM^AP 13 • • • 7 
14- • -agitf- 



(9) 



^IB¥ 1 1-1 5 8 6 8 1 




